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“Mr. Darwin labours to show, and with no small success, that all true classification 1

200logy and botany is, in fact, genealogical, and that community Qf'descentzs the hidden
bond which naturalists have been unconsclously see Lz’gzhle}* nimagined that
they were looking for some unknown plan of creation.

- Charles Lyell, The Geological Evidences of the Antiquity of Man (1863)
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Modification of form is admitted
to be a matter of time

~ Alfred Russe| Wallace
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THE MOST AMEITIOUS
WILBLEIFE CONSERVATION PROJECT
EVER UNDERTAKEN
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Yellowstone To Yukon

Ecoregion with Elevations

This female Grey
Wolf named “Pluie”

inspired the Y2Y
conservation initiative.
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LEGEND
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Approximate route
of Pluie’s journey
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WITHOUT WOLVES

The wolves of Yellowstone
National Park were eliminated
by 1926, influencing a cascade
of changes that altered the
park’s entire ecosystem.

WITH WOLVES

Wolves, now returned to their
original habitat, play a vital

role in keeping the world of e
predator and prey in balance.




WOLVES KEEP

Wy

W IN THE 19205, government policy allowed the
extermination of Yellowstone's gray wolf — the apex
predator — triggering an ecosystem collapse known

s trophic corcode,

@ In 1995 — through use of the
Endangered Species Act — the
conservation community
reintroduced the gray wolf
Dk """"'"‘" to restore balance.

vopleded with
-l "\(mpodudmm"ﬂ:.

& y

— @ Today, Sudivernity s

s bes vuulle entiohad soil seavenger

species reap the henelm of

vpelar wodf-vapplied raesls

® Wikt wales

pred driving doen atlan o ~ L
rwall arrmale Masaive bom ature willows stuf sog
} ream rroscn Masy placa ar
A Aler walf
rviverodetien in
e hern range, olb
embers drop el Sesver culosses

11o (2. [nwwcts, somghiirds, fiak

& A b wall
e e
numbers drop by dall
sllowiag axteloge. redess and

Kas gerpralassrns o inerease
LA b O Traghis Camatin Fragrom. WWF

NRDIC, Pradnr Dulbmas. ~The Wiall's Tk,




SARE wipLANDs Human Footprint

RECONNECTING NATURE IN NORTH AMERICA
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Cartography: Kurt A. Menke, GISP
Eird's Eye View

v BirdsEyeViewGIs.com

Date: January 10, 2009
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Age of Extinction
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Monarch
Butterfly

Monarch Migration
Fall & Winter

Source: Photo by Meritt Thomas / Unsplash & map by Snazzy Map.






“The only way to understand nature
today is in the context of the
Anthropocene.” Elizabeth Hadly,
Stanford University




Monthly mean CO, concentration

Mauna Loa 1958 - 2022

Seasonal variation
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Data : Dr. Pieter Tans, NOAA/ESRL (https://gmlnoaa.goviccggitrends/) and

Dr. Ralph Keeling, Scripps Institution of Oceanography (https://scrippsco2.ucsd.edu/). Accessed 2022-12-19
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Paul Crutzen, Nobel Prize-winning chemist for work on the ozone layer

Credit: Radhika Gupta




The Gaia Hypothesis

The earth is more
than just a home,
it's a living system
and we are part of it.

- James Lovelock -







EARTH SPHERES

Lithosphere Atmosphere

solid Earth the gases that
surround the
Earth (its air)

Hydrosphere Biosphere

all water found on,
under, and over the
surface of Earth

all life on Earth

Earth System Science

Interaction of the lithosphere, atmosphere, biosphere, and
hydrosphere

Education Home AHS Home Photo Gallery
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The Great Acceleration since the 1950s
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Plastic polymers

Novel pollutants ]Industrial ‘minerals'/metals'

Date (CE)

Q Q ) O
Material & N N >
Viscose silk/rayon -- -
Bakelite e ——
Polyethylene (PE) T
Polyethylene terephthalates (PET) y =
Nylon oot
Polyurethane (PUR) ==
Cellulose acetate cigarette filters -
Polyvinyl Chloride (PVC) <
Unplasticized Polyvinyl Chloride (uPVC) —

Polystyrene (PS)

Expanded Polystyrene (EPS)
Polyester fibres
Polypropylene (PP)
Polycarbonates (PC)

Boron carbide :
Cubic boron nitride L e —
Yttrium aluminium garnet (YAG) i
Lead zirconate titanate (PZT) <
Aluminium .
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Tungsten carbide

Fly ash particles
Dichlorodiphenyltrichloroethane (DDT)

Polychlorinated dibenzo-
p-dioxins (PCDDs)

Polychlorinated biphenyls (PCBs) mimi
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Earth has exited the interglacial envelope

,:\;f ANTHROPOCENE STATE
L
2016

dE/dt=f(H)

Holocene

INTERGLACIAL
E is Earth system

H is industrialised societies
A is astronomical forcings
G is geophysical forcings

[ is internal dynamics

GLACIAL

I 100,000 year cycle

dE/dt=f(A.G,I)
The Anthropocene equation, Gaffney & Steffen, Anthropocene Review 2017
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THE ANTHROPOCENE
AS A GEOLOGICAL

EARTH HISTORY TIME UNIT

A Guide to the Scientific Evidence and Current Debate
The Anthropocene is functionally _—_——
° ° ° ° and Colin Peter Summerhayes
and stratigraphically distinct from
the Holocene

Colin N. Waters,'* Jan Zalasiewicz,” Colin Summerhayes,” Anthony D. Barnosky,*
Clément Poirier,” Agnieszka Galuszka,® Alejandro Cearreta,” Matt Edgeworth,®
Erle C. Ellis,’ Michael Ellis," Catherine Jeandel,'® Reinhold Leinfelder,"
J. R. McNeill,'? Daniel deB. Richter,'® Will Steffen,'* James Syvitski,'* Davor Vidas,®
Michael Wagreich,'” Mark Williams,> An Zhisheng,'® Jacques Grinevald,"® : 3 b
Eric Odada,”® Naomi Oreskes,”" Alexander P. Wolfe>” » - o A Stratigraphical Basis
for the Anthropocene
Human activity is leaving a pervasive and persistent signature on Earth. Vigorous debate Edited by ; 5
continues about whether this warrants recognition as a new geologic time unit known as o s
the Anthropocene. We review anthropogenic markers of functional changes in the Earth
system through the stratigraphic record. The appearance of manufactured materials in ==
sediments, including aluminum, plastics, and concrete, coincides with global spikes in ?::c";?;‘ui,',f;‘.;’n";gs
fallout radionuclides and particulates from fossil fuel combustion. Carbon, nitrogen, and
phosphorus cycles have been substantially modified over the past century. Rates of
sea-level rise and the extent of human perturbation of the climate system exceed Late
Holocene changes. Biotic changes include species invasions worldwide and accelerating
rates of extinction. These combined signals render the Anthropocene stratigraphically
distinct from the Holocene and earlier epochs.



Yomveve-robs ..

DAL L ke |
» ;-.:-ﬂv'\vb-}g' 3
4 4

-
-

Anthropocene Biodiversity Initiative

Developing programs under the umbrella of understanding Anthropocene biodiversity involves encouraging
activities aimed at discovering first principles of biodiversity maintenance and function, and becoming a

hub of cooperation for a diverse community of scholars, students, and other thought leaders concerned with
biodiversity. Measures of success will involve tracking scholarly advances, the efficacy of collaborations with
other groups doing related work at Stanford, and the success of students who participate in the initiative over
the next decade.
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Annual laminae

Novel materials

Plastics YES

Fly ash (SCPs), BC YES

Geochemical Markers
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GEORGIA

Adopt-A-Stream r_f

Spang 208

Getting to Know Your Watershed

The pubs ol $is upported by the Georgls Envirosmentsl Protecson Divizion and wass fnancad in part through
gamrmmmous Emmumlmmhmymm provisions of section 3180 ol the Federal Water Follution Conral
Act, as pmended ol 3 cost of $4.30 par manual, 80108







McGuire, Jenny et al. “The Past
as a Lens for Biodiversity
Conservation on a Dynamically
Changing Planet.” PNAS, Feb 14,
2023. Figure: Duncan
MacGruer
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